New core-shell nanoparticules for the intravenous delivery of siRNA to experimental thyroid papillary carcinoma.
Development of efficient in vivo delivery nanodevices remains a major challenge to achieve clinical application of siRNA. The present study refers to the conception of core-shell nanoparticles aiming to make possible intravenous administration of chemically unmodified siRNA oriented towards the junction oncogene of the papillary thyroid carcinoma. Nanoparticles were prepared by redox radical emulsion polymerization of isobutylcyanoacrylate and isohexylcyanoacrylate with chitosan. The loading of the nanoparticles with siRNA was achieved by adsorption. The biological activity of the siRNA-loaded nanoparticles was assessed on mice bearing a papillary thyroid carcinoma after intratumoral and intravenous administration. Chitosan-coated nanoparticles with a diameter of 60 nm were obtained by adding 3% pluronic in the preparation medium. siRNA were associated with the nanoparticles by surface adsorption. In vivo, the antisense siRNA associated with the nanoparticles lead to a strong antitumoral activity. The tumor growth was almost stopped after intravenous injection of the antisense siRNA-loaded nanoparticles, while in all control experiments, the tumor size was increased by at least 10 times. This work showed that poly(alkylcyanoacrylate) nanoparticles coated with chitosan are suitable carriers to achieve in vivo delivery of active siRNA to tumor including after systemic administration.